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(54) PIEZOELECTRIC TYPE INK JET PRINTER 

(57)Abstract: 

PURPOSE: To uniformly control the jet quantity of the 
ink flying from a nozzle by bonding a pressure chamber 
plate and the surface of a piezoelectric element so that 
the displacing region of the piezoelectric element forms 
one or more wall surface of a pressure chamber. 
CONSTITUTION: An ink jet printing head is constituted 
of a piezoelectric element 10, a pressure chamber plate 
20 and a nozzle plate 30. The piezoelectric element 10 
and the pressure chamber plate 20 are bonded so that 
the pressure chamber 20 coincides with the displacing 
part being the part of a piezoelectric material layer 11a 
where a common electrode 12 and an individual 
electrode 1 3 cross each other of the piezoelectric 
element 10. The pressure chamber plate 20 and the 
nozzle plate 30 are bonded so that the ink passage 23 of 
the pressure chamber plate 20 coincides with the center 
of a nozzle 31. The pressure chamber 20 is filled with ink 
from an ink supply passage 22 so as not to mix air 
bubbles with the ink. When voltage is applied across the 

common electrode 12 and the individual electrode 13 in this state, only the part where both 
electrodes 12, 13 cross each other is displaced and pressure is applied to the ink to allow the 
ink to fly from the nozzle 31 through the ink passage 23. 
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ffftlS-f vi-y K^ij Kiel 
JBfiEf S «fc 3 ICfJlEBE*^« t tfJKE ®^^<OfIlES® 




(2) 



8-192513 



[R#£ 2 ] mlE2^Mffilia»0MEEE^M^ W 

u iirEEm^iotEm#£ft^&a®a<h«&a><i 
su«at*»iPi«fciBBLr»fifc*#i. itrE&ama^ 

«*J«ai:a>3E»fflT?t orlttEftff *ai=»jES-r4tt 
f=E«<0^'J>*^^ Ko 

[r#ji 3 ] i»EE«**teE«#£ttA,T?*a«a 
■<0ffl»i«ttttiKrEff*ar3»ic-r*ttBic»rt**La. 

*fl2|cER<D7y >*a>? K 0 

tife^MSt, mH.mm=?-<D-j5<D&±iz&mnmk 

R*fl 2 f=E*0> Ko 

at. RE*»::-f v^^tt^r^^a^. iE^is 
/x;uicjia-*-**«fc. Ktt*eajrr«aa**-r 
z>2-D<DE.mm*k. tt2oa>ff«*^o#Rtt«*tm 

EE^^^^taf-i) 2 OOi® Z^tl^titetfL? & J: «5 
l=WEff *SS<& WfflfzffirE 2 -stDESlfc^cDIirEaffi 

*y h^U Ko 

[R*JS 6 ] TOEffi*S«tt«»0>l&EE:*jfi* * 
U «tE2oa>ff«*^0>#^f4 % E«#SttA/-C?^a 
fia<h*g«(7><ISijSai: tttNI)i:EILtMSh« 

m&x&n® t m st mm t o>x ^ss -c t x «rE#ff 
Mo^st-r^ 2 o(D«ffiizaa-r*aao!)«rE*tt«A< 

^ v Ko 

u«Ji*tLfct,a>-e*y. #Jf (Dfflj3i)mai*t5EE2)^ 

*tTL^*CA:*««t-r*»*ffl6(zEKa)3f»J 
*y Ko 

[R#iS8] |JE2oa>ffifi**a)*«:< it-* 

a>-*a>ffi±(c*a«aia*iRi»ic»fiE**tfcaaa)ffl 



* Ko 

[R*fi 9 ] itTE 2 oa)EB*^(=e«i«E*B3*D-r 

c t *#«<tt- sR#st s - & <oi* 

r*i3^l aicER0)^»J>4r/v-; Ko 
[R*Ei o] frEEfKR^fzffilftaESffljta-rSJr 
teot d>£< 1 BOlEmBIRtltStil 
E9«n#»*JHir«ci:t1*«i:r*R*ai -90) 
1^*1*1 SlcEJfcD^'J >*a>^ Ko 

1] m&Kmm=f-<D&mtfk it, pnn 

S CPb (N i l/3Nb 2 /3 )0 3 -PbTi0 3 ], 
PMN| CPb (Mgi/3 N b 2/3 ) O3 - PbTiO 
3 ] , PZNg [Pb ( Z n 1/3 Nb 2 /3 ) O3 - Pb 
T i O3 ] TJR (PbTi03 - PbZrO 

3 J fl)#»t«fflt*Cfc«1»li:t*ll3Rai -1 O 
(Dl^-ftt^l WzftmcOZft) >$<^y Ko 

2] «rEE«»^icfcit*#a*a£ffl*j 
■a£aiMi*-t. <i»j®ao*i$w. Ma-rtaaa 

aaSM0>MPH*s t/w^O. 1 5&tf s 

flJ®a*<tS:3££;h,T i^Z z k *»«£-r*H#«2 ~ 4 
&tf 6~8a>ivr*lft*1 ^(cEiSCD^'J Ko 

[0001] 
[O 0 0 2] 

[tt3fe<B«#r] -O^iJx-;/ h^y>*A:tt % ;*$<*<7M 
>^-C*^A<. ^<7)^'J>K^^ Kt LTI4, fc— * — 

*-e»Er4c^iZcfey-o^*y x;u^&»R*i4-* 
«»«*aa>2«s*<±aE££oTi**. 

[0003] C(Dcfc^^2-D<7)^^a>>r 

fcfr*. /^^*a-ei*. -f >^<oi»tt(zj: y^y Kco 

fey. ^a<DKa<k, JSlUlft^a>»J6A<H«-eft4 4: 

«a^«jtT?ftoT«fl:^ffi«T?*y. ^o>jbs=jxk 

[0 0 0 4] ffilfi«^^<7)^>^ i?x-> hZf*)^$<^y 



(3) 



^1¥8- 19 2 5 13 



[0 0 0 5] #&8¥4-6 4 4 4 8-£H>$8T*li. Em<* 
LT¥fT3IEB*<»lt&*u HrETfrSttBlwWLrailft 

tti=aa-r«*axBA0>'r * vfrBBottJimiz 
hffifisgarcfctxr. siri2Emi*i*. «aiWBtfs*ir 

? h^^ KA<BB***LTt^. *fc* »y Meters 
[O O O 6] ^18^3-2 7 2 8 5 5^**«T*f*. 

MI=E«#<D»**flfl>H*«»»^«E*<fflto**L 

xj\,mzmnttiTte$>?* ±j x;ucoi*T#aa>E 

[ O O O 7 ] 6-1 88 47 5 E ® 

a»**iT&«sjiE«*^BB***ir*5y. ma# 
l r s««fcas$ b±t? ^ 

Blnf *Cfc"fCj:y % E*BU:E**B±aFl*-c\ -f> 

[0 0 0 8] ^H5F4-3 4 1 8 5 3#^«tl4, «ft 
■ l:»«i?ftfcrt»ia**L, BEaUnfzflaiflJMi:: 

TSfflL>fcSt3-f S/x h^y Kfc£l* 

(Df^S40//m-1 5 O A<m<7)e5S it LTl*4. 
[0 0 0 9] 

l&mt<M&iL±5tTZ>m&l <J#g8¥4-6 4 44 8 

ttfctty. B£SBi>ttt;cc£:tt«. Si¥3-2 7 
2 8 55Witftt, E*Mi*/X;u«izPB«2*iTfc 



[0 0 10] ^gB¥6- 1 8 8 4 7 5-SH>«TM4 % «JB 
BE«*^*ffll^TE*ai=E***^*-B-TL^*At. E 

E«»^a»^E*aa>a**it»»ia-r40!) 

l-»LTE*Slcttlfe*E*a>aa***<-r*Ci:3b< 
■C # * l> <t 5 HBtfft £<> 
[0 0 1 1] fZT\ fr/XjUfr&MM'T* 

*^^Tr, UH tU LfcEK-f 5x 9 

[0 0 1 2] 

[»B*B*-r*fc«>a>*»] »*^i iccfc*i«. e* 

S*jBSt*E*Ifii:, BE**lc-r>^*«B-r* 
¥®<b, RE4j£*/XjUlzaa;r«¥KJ:. 
««-r*BBt*r*E«**i:'. &EB**a>£ttS& 
jMHMEE*Sa>d>«:< £4, 1 ool® £Ji2/£-r&<fc 5 lc 
|Trl5E^^« £ ttBEBX?a>ttrE£B t £*iT 

[ooi 3] ig*3S2izj:tiii. sniBE^^«iisao 

«FEE2iS**U fl(rEEm*T-l*E«tt£»A,T?#ffl 

ma £ aftaBsj ®a t & at n m icibm l r as/* $ *u 

TOE#a«a£BM«afca>Xa«7?*oTTOE*Ea 

tt*»*ai i=EBo>^y>»^9 k*«««**i«. 

[0 0 1 4] »*S3lzj:*itf % ilSEl^^liEitt 
*B*r*a*a&*BafllimaJ:*<£Er=BB£*i 

fct(D-efcy. #Bo>B»j«attmEE*Brc»js-r4 
t * »« i -r « 2 iz&mo) y y > ^ ^ K*«a« 

**i£o B*«4r=J:*itf % IHEEt**tt, Em«(D 
«B^O)«*a>ffiilc»***Lfc*B«i:^&rt*Ci: 

t»«t-r«B*a2izE«o^y K*«a«* 

[OOI 5] IS*^5|Zj:*Ll*. i^®IZg8P LfcE^D^ 

sast*E*sfit, BEABfc^r >*£««e-ra# 

fft, BE*B*yXjUcBa-r**«t. X^SPS^ 
St4Si5S*t4 2O0EM^i:, i2O0ESI 
* C0#^fia/»<mEE*^O^taf ^ 2 OCDg® 
•P*t»fitt"4J:5l=mEE*B«a)WBf=«rE2oa>E 

S^ToiriEa® *^rsi L r l c t £ *#« <t f 
[oo i 6] R^^eiCcfctitf. fiJEE^MSliiaao 



(4) 



1 9 2 5 1 3 



[0 0 17] K*a7IZj:*Ltf. ItJia2 0(Z>HB*^a) 

K0)^'J>^^^ K*<««S*i-5.- BhMlsUicMil*. 
1ftf22 0<DE««^<B^fc< £t-;frf*. E©£f0)*lc 

[0 0 18] 135*11 9 fC<*:*U£. BTll5 2 0(DJ±m^ : ? L (C 

y*r6-fr*«EEBHn*«*Jlfll'r*Ci:*««i:r* 
»#«5~8©lvr*u6*i JHI=:E«a>:7y l/*^ K*< 

&I33fcJli -9(DOf*i)iM «l::E*<D:7y K 

[0019] hsrjsi iizcttitf, mesmT-aE* 

fti:lt, PNNS CP b (N i 1/3 N b 2/3 ) O3 - 
P b T i O3 ] . PMN^ CP b (Ms 1/3 N b 2/3 ) 
O3- P b T i O3 } , PZN^CPb (Zni/ 3 Nb 
2/3 ) O3 - P b T i O3 ] % XI* PZT^ C P b T i 

o 3 - Pbz r 03 ) a>#»*ttffl-r*c£*»«£-r 

[0 0 2 0] BUMIl 2(^^-5^. WEEWimzasi* 
w^O. 1 S&tf s/w£0. S<D&ft£ffitz?*5 

*r &§S3*Ji 2-4 at; 6-8 c&i*-r*i*> i jiuiek 

[002 1] 

[0 0 2 2] »*a4lZj:*t«. Mi«^i^j%8<b 



m?Z> 0 K*I5lzJ:*tl** E*S0>BSBfi**&fctt«A< 
[0 0 2 3] »*a6XI4 7lzJ:*itf. ^Ei^l:fc 

lnt. aawa^fflsijaatflX^fflrtoTEa** 

[0024] 9 |= cfcttl*. 2 oa>ESSIH7lcffl») 

e*. 4 c »**i otzcfcnii. lirEEm^ 

[0 0 2 5] If 3*311 1 (z«fc*itf. E®5§^tDE®#«t 
LTx PNNS, PMN^, PZNS, XI*PZT^CD 

ct) „ fi»««a>« (w) % mmr smmwrnmsn 
<D?$m (s) zmjEizm&Tzztiz* y % Ei*f«s 

[0 0 2 6] 

[S6S6W] KIT. 3(^BS$#HBLT4:«^a>SettAI= 

*r»«H-cf*s. Hiicfct>T. ees^^-i o. e*> 

182 0, y X;u«3 o ES«T1 Of*, -tr 

I=PNNa5«©flE«»»A^«:*ff«*t»JBl 1 a£g[ 
JBU Z.O>EEm#ntBl 1 afl)M±lc, CCDn^E>^ 

<D^i«ijmai 3*»j«LT»ff**i4. mttfotzit. » 

■*x^y->Bi»i»-e«aL. ^<DJiicE©^»is 1 
1 a tftSEt^-x h«o)5«®$^«icEpaiaja 

^fi2 0l^li. C0)E^ifi2 o<D-^<^)®(riBft^n 
fcE*!2 1 ca)E*S2 1^-r»*«»t4E 
*S*2 0(D-*(D«»|z»fiE*nte-f >^flMS82 2 



(5) 



$$^¥8 - 1 9 2 5 1 3 



y X;uffi3 0i::(i-<>^£®S*-r£-/;Ou3 i A<ffS/£S 

[0 0 2 7] fit, E«*?- 1 0£>Z)qE>fHl1 2 ^ 
■a««1 3£<&£MLTl^Em*m/f 1 1 a(Z>$&# 

(fin*,. &<aao icE^i2 i *><^srr e® 

31^1 0^EE^^fi2 0A<{B^2*u E.OE*l^«2 0 

<d<< ><7m&&2 3 <ty X;u3 i co*'fra<^Srf 3<fca 

1=. E.Jim«L2 OtJ X;U«3 0<t*<$§^£;ft<E>o -f> 
^««82 2«|:yE*l2 1 l3^^)b<;*gAL^^cfc5lc 

^E>m*ii 2^flfl|fii 3 £j&<3SMLTl^a$# 
tttt) f£ 5 K&iiU E*f2i^> 
**E*jMn:by. -<^iI^2 3^LtyX;U3 

[0 0 2 8] *fc % BB2fz*5^Ttt. 2tt0Et«f 1 
0, 4 0£. / 3 $tt^E^]f«5 O^bS 

*«0>ilMMME4i b±fczi^>mfii4 2. Em*mjf 
4 1a. fl«iJ«a4 3*WJB»fi£LfctiO-C?ft**^ M 

40I4. E**»5 0^<fc 
£oTl>£ 0 E^3lS5 0<DE2>^5 1 (4C0>E*lM« 

**5 O^iHttO— #0>«|::* y XJU5 3f4E2lM«5 

o«)««a>«*a>«iiz**i-ptiia«tr*-B 0 fit, E 

40(^=1^^1 2, 52£ffl»J««1 
3, 5 3 fcOS«Ltl^4»» (IP*>, Xtt«F) tfE* 

O, 4 0£E2jS«5 0i:jM«^Sjh4 o 

JfcSStU CCD^HTr. 2, 42«t^l»jm 

S13, 4 3 £<7>R5fz»j&<D£5l::«E*36M*££. I© 

ttU E2>^5 1 PHD* ^2 lz±Tffimfrt>E.jltf1}Ut> 

y. yx;us 3«t ysB##<B&ea>*iaj£mx-ra;* 

[0 0 2 9] B3I4B1 l=»JEE-r***W(DSMt«$* 

u *a-r««#i4*iaa>»#*«LrttMr*. B3 
irfct^r. Elf T i o. E*lfi2o, yX;u«3o 

fr*>m&o Et*f 1 0I4. J:^(D^aiC»«2l«1 1 
b<Da®-hl^it«tMl£L^@a(D5|i®«CD3^E>m«1 2 
*0>.LlCE«*mJHl 1 a. £ t>lZ*<D±lZ$L&<» 

mmnmi 3£m®LTMf$.-r&£&\z^ ccD=»^>m 

fill 2ir<l»jmffil 3l4EB*m»1 1 aS^LTlLN 
IC^fSP B 1Slr*¥^TlcR|•CfcE©i:^^r^rl^^o E*filB 

2oiztt. za>E.^im«i2 0(D-^(omizmmttitznL 

»^)E*I2 1 *<«fflJM«ai 3(z»JC-T*J:5fcSa 



&0>* 2 3A<E^3^fi2 0(D 

te^tf>®iz|f§n LTlSitbH^o y X;uffi3 ofzi4-f > 

X;U3 1 /><E:*)^«2 Otf>-<>^^lS& 

2 3 izans LtaaM^tit^-So 

[00 30] Et*f 1 oo>*zi^E>m^i 2tm%m 

Si 3 <t<D£MLTl*<5Em*mJf 1 1 a ©SMNzftflE 
**2 1 *t*»r*J:3fc. ElI^10i:E*lfi2 
0^tt$**i, IO#E*SS2 O0M >^33il&2 3 
<h*V X;U3 1 ©*'M<*»-r5J:3l^ E*lfi2 0 
4yX;u«3 0t^*ti4, -f >^«IS»2 2J:y 
E*^2 1 (c^^/j<;IALfe^«fc : 5^-<>^)!)<3ta$ 

*u c z*=E^mmi 2 i«so>«*j«ai 3 

ffil 3fc*<3»LTlt*«# (Kttffl 4) *£lt*<Xtt 
U %&K*m2 lto<04>t7lzEEJiti<jxlt> 1 )* 

mm&2 3 s^lt^s/x^3 1 ^y^^tfaat 

[003 1] B4f4EE«*^1 0£&m\zf&tiLLtz&£ 
Mt«. B30>n»m£mCT*1bZ 9 ElS^i Ol*. -tr 
^5^^*A^<c*««it«i 1 b<D«BJi(rik«Wifi 

l*®S<D¥®!t*(0:3^>®ai 2$, *0)±fZff«*r» 

Hi 1 atmwmmi 3*jbi*»jbu s&i=*a>B»j 

t«1 3±[:Eitf8I1 1 a£ffl»JBffi*»*»Jl 
U C*i*««tBlJ|||*aJBLfcJtT. -gLt«*t4 

CDffiSijmflll 3 ^IBgLTl^o -f>^tt»»22J:y 
E^I2 1 lcft56^aAL<i:t^J:3lz-r'i/^A<3t** 
*U C<7)«S§r% 2£fl9J*ai 3<t(Df« 

«w«JE*AMt*i. □ : E>i«1 2£fl»j«ai 3£ifi 
X*LTl*S»# (Xttffil 4) fc*l**<XttU mt&E. 

iim.2 1 ^(7)>r >^izEE*A<at>y. 2 3 

$<Mtaayx^3 1 *y-f >^*<jiiat4. coii 
&&<»m<»&&tf&mz1l^TK*n2^^K*tfm 

Z^tytl&Zt £U& 0 

[00 3 2] ■5l4B3OXltfl0!)KIEIfl a Cft«. 
Sfil 1 b-^^>S^1 2-EittSi1 1 a -flM 
M1 3$«»L/S:E«*^-1 Ofi (»«S«1 1 b<t 
EBttfiJBl 1 a £-<*ttf::(S^-r&) . E*Ift2 0 

a>s^fflo)®izf4^s^u— h 1 5 ^§§yf^itri&4o 

(4. 3^>®ai 2£m%mm^ 3 tomzmK^n 

2^{i»Jmai 3 <tj&<Xi!LTl^ 
Em«*4J@1 1 a0ia (Jttt»1 4) /£I+*«JC«L. 
E*^2 1 W<D-f >^lzE*)b<ADt>y. ^8/X;i,3 1 

j=y-r >^A<fiia-r* 0 -^±g^i=^^r. fi^jaai 

3A<^^$tLTt^4@<^l4S^{ffla)®^C!&JS^U-h 1 



(6) 



ftflfiW-a - 1 9 2 5 1 3 



[0 0 3 3] H6lz**-rsglM!lli % 03<DSIJ6«fz»L 

todE4 0 511^4 0 (telkSttn 1 b£EE«*mBl 
1 a £-&&)\zm7rs?Z>) It. H3ica3l+*ff«*^i 
0<bf^4f(C *6iil&ffi4 1 b-=i^E>m^1 2-Jim*t 

sin i a -m&ommmm* 3 zmmi&f&Ltz&tov 

Ihhtf. iSIEiS^lO, 4 0lt E2»Mffi5 0£&it; 
1 fico)ff^^te5 o<DM®icggS($turi>^o 

X;u 5 3 (SSJiMfi 5 o a>fflSpa>«*a>«lic*tfr*LK 
t*TS>& 0 fit, Et*?ib, 4 o<D=i^E>mfili 

2, 5 2^i»|f 13, 5 3 fcO)3SSLTl*5EE«*t 
ft&tt (SP*u SttSfll 4, 4 4) ICEaSS 1 A«Wffi 
^e»-€-*i-F*L^a-r*ck5lz. ElSf 10, 40<hff 
*S«5 OA<4S***i*. -f >^«tS»5 2 *yjE*« 
5 1 (z»»A<SAL<j:i^«fe3f=Y>^A«3<ta**t. CCD 
#8§T% □ : E>iHl 2, 4 2£flSljMl 3, 4 3<b 

914, 4 4) U #ff*M5 1 |*j<D<:>* 

[0034] muzTFi-nmmit. m^ommmiz^L 

rEt*fUT2aTi«t5t,<0tftot, 2«<D 
Ei^i O, 40£. yX;u$St*E*lS5 0^ 

EEBRT-i 0, 4 0(i. H4fzfc(t«ff«*^ 
1 o£n«l::fl*/££*u fit, WEBSR^M o, 4 0 
I*. E2)M«5 0£«frcfc5fcia]£^oTffig£*LTiN 
£o ff*^ffi5 O0teJ&tf)E;*J^5 i l*C<BIE2il;ffi5 
O0>jSK(::|Jlift£;hTl*5. -f >*0MS»5 2tefc.BE* 
Sfi5 O(DfillfiP<D-*0ffl|C. fc/X;U5 3teEE2llffi 
5 0 0)fl!ltt<Dtt*a)«lC**t-r*t»ItT*4. fit, 
EiS^ 1 O, 4 0(D3^>1S1 2, 52<t4§SiJm*i 
13, 5 3irO^LTl^Ei«8i(D^ (BH*>, 
SttSJl 4, 4 4) fcEErtSS 1 **HBR4t&*ti-F*i«- 
atl»cl:9l^ ESS^I O, 4 0iE*ffi5 0^ 
££*i£ 0 -r>^«<685 2 J: 1 K&fcjtoS 

ALttl^aic-f >*A<3MSS*u C0>ttffl-C. z»^E> 
t«12, 4 2fcMltil"3, 4 3 &a>|HH=SE£ft* 

SB#G>3SSLTl**»# «tt»1 4, 4 4) 
f£l**<KttU §E*I5 1 rttfW >^C±TI®^b 

[oo3 5] laeizin-rsjfiffiii*. Bsoxt&aiiz&L 



ESt^io, 40t, ^X;u^tl>E>3lfi5 0AN 
bi£&o ElITl O, 4 0fi. gJSlcfclt&EESSi 1 ? 

1 5*»y{*l+4. fit, RSUn o, 4 01*. 
E*StR5 0*«t?*3f=lRl#*ort^*E«S#irL^ 
So E;fclK5 O0)1g&<DEE;fcl5 1 l*C0)E*lffi5 
O0>Hflfil=Htt**lTl**. -f>*«*SS&5 2te#EE:fc 
f«5 OCDfidaJCD— ^CDtlfw. X;U5 3teff*lM« 

5oa>«aa>tt*o«ic*4x-f4t»itr**. fir, 

EtiflO, 4 0C0=3^>®fili 2, 5 2 irfflfljmfil 
13, 5 3i:(D3E«Lr^*JE«*f»JBa>»»lcff*a 

O, 4 0 tEE^^ffiS 0*<e^$^^ o *f>£«$&3§5 
2cfcyEE*fi5 1 lcm/ : S^;1AL>5:l^«fc5lc>r >^A<3t 
CCD^^T*. ai>lil2, 42<t<l»jmfii 
13, 4 3£0>IWI::WE**Wt5£* 8B#0>£*LTIV 

£SPfl\(£<aSfli 4, 4 4) /£(**<KttU &&*ms 

[0 0 3 6] BlSrz^-rSIJfiffJtt. H5<D£ffi0j0>KJ& 
l-fl*J««l 3 talc. *0)&*fffli]<7>® 

6*14. ff**tt2 0lctt. C(0E*I«2 0(D-Jj<D 
®I^IISC$ttfrtS»CDEE^^2 1 J&<#flJ5lJffl«1 3|Z# 
J£*4«fc3l::lB« - »/*S*u M^ctLbO*S^M2 
1 **-f >*«IM»2 2 t*LT5ia**l**afl!>-f >^ 
124 *<E*ll« 2 0 (Dffi® IC&fift £ 3 ICJB/S * 

[003 7] Et*^! 0<D=l^>mSl 2 < t#11gljm 

ffii 3 t<D&mLTi*&&n*mmo>3w (Kttsi 

4) lc=&E^M2 1 J: 31c EifTl 0<t 

EE*S«2 OAtfgftSJu E.OJE*^ffi2 0<7)Y>^^ 
S3&2 3<t£/X;U3 1 0>4"b*<*SW*J:5lC ff* 

M2otyx;ni3ottf«4ift*. ctuzjcy. 

E*I«2 0(D-f >^S2 4ttEt«? 1 Ot/X^S 

3oionB-e±«B^aiE*izBBi:6tL*fc*i=. 

[OO 3 8l'-f>«2 4l=tt-f >^«|&tt«6 1 
12 1 fcftja*taAL«PL^3(-^>^A^3t«**t, C 

<Bttffi-e. 3^>S«i 2<h^^(7)^«ijs«ii 3 ^rrora 
izm&£fr\+*k. a^>s®i 2<t^^^i»jmffii 3 

^J&*X«Lri^«E«»»JB«>«» (Kttttl 1) 
A«StttL. »KEE*S2 i rt(D-f >^rcff*^ftifey. 

-f^*M2 3 $^Ltss/x;u3 i cfcy-r >^*« 



(7) 



<ftfPi¥ 8- 1 9 2 5 1 3 



[0 0 3 9] Bi Ofz*-rsil6«r4 % i9a)HM(-^ 
©EtWio, 4 o<t. y X;u£*rt£E2)Mffi5 o 
^•1 o<tf^«i(z, &&tef$.-rz>tmz^ *<»&ttm<Dm 

[0 0 4 0] EAStES OKI** ^0)E^Ifi5O(0i 
SJ:3lClBa . SfCC*i£>CD#E;fc^5 1 

4 5 O 5 CM^Ht 
L^, EiiflO, AOOat^iSi 2, 52<hfll 

sj««i 3, 5 3 t<D3zmLx^z>&n*mm<D&ft 

4. 4 4) lc£-E;fcM5 i *<HB4t&*-Jv? 

*i$ar§«fc3f=, lEti^f 1 o ( 4oii. ea^s 

5 O *J»t?«k 5 f::fi#^Tl*4IEitt*;h.Tl**. 
[0041] -<>^I5 4fZtt-r>^«J6»*t6 2&tf 

* e *c*&»e-f >*«iM»5 2**LTffia*5 i 

Lttl\fc 5 ic-f z<D&m 
X\ 2<t<8^0ll»Jmai 3£0>|IIJ|z»E 

□ : E>iil 2i:^»<a»J««1 3&4<S 
ILtU«£IttMo«» (fttttti 1 ) fifttflfctt 

&JSS&2 3^LT^IyX;L3 1 .fcy-f ><7*<Slffl-r 

[0 0 4 2] 01 1 tt±E#Stt«(C*5l^T. 4>**J 

[0043)012 (a), (b) |* % E2l^«t<DiES 
f=ffi«*T-*»fplLrEaLfcS«l6« (El 2. 06, 0 

y. -<>2<0-f >$o*mb#i*L8Hb*ffiiiu *r> 
amasses st* % aaaa)y>e>ysfii^ a& 

l*T. 01 1 fcaatt«£ftftBna«Kr*\ ±IE0><fc5 



2 (a) ©**l*«JEfl)T»»atf±|pB»*iz^-f 5> 
y£-r*-feeTL^a<. 012 (b) Oig^IimffOT^ 

[O O 4 4] 01 3I4ESJJHM 0<75zi^E>mai 2 <fc 
MIB81 3^a>Hlz«£E*H3aDLfcR<D«tt«l 4<D 

«*<jt < aansnzaff -r * i -Dovmnmui* l □ ^ > 
aai 2<t. Et^i i a>affiiz»rt**i % e.o=he 

2^0)I8T?EB«81 i €RaaMH$&i%T 

<d (fc/=L. 1 <io>^0^-r^) aaaai s^copaiic 

<0«aa>x^r&EB#»ji<Dffl#. n*att«in 4-c* 
aaaaa i 3 o>&wm7*a>* 3 y ±^4, 

SttSBi 4fc*5it^«y±*«yic < fcy, 
«fe5fw, E*SfcEA36«*ji&*i4a>-efc«. fcfc. EE 

•a*-* hA<as-c**. e«2i, 5io) 
aB*»jit-r<6Eaa<R2 o, 5oi*. *«j-fsK, a 
^b^yx^u> (pen) „ *Ky^u*>*a>aaT?a 

[0045] 01 4 (a) (b) |* % 

fla«a&a>ma)E*«r*ijioii[« (o aaaa 
(Die (w) aaaaffisoxHH (s) t^uss^ 
-rta>-r?fc& 0 01 4 (b) ic^-r«fcafw. ttt 
lE^AMt t>ttT i^^u^^co^ ^>®a<t <@sy®a<t <t> 

8i4Btt-r4fl*j«a«isa>miH-e*y. w+s*<<i»j 
maoiBwey^-cft*. 014(a) leaser, an 

tts/wtffcy. «lftl4Em«»<0ff$ (t) ^fS](-fc 

tt («aM*-tfPt Lfct*a>«tt) T?^L•Cl^^o 
[0 0 4 6] -<>^JB^ L 03$J£«£l^l4(*aa>/^^^^^* 

^Sia<7)±i 5%jaT cbp*. 0^cD^j§o^) lew 

Ktzl\ t/w<0. 1 5<t-T^<t. s/w*<^^<fe 

ofcft. (««ffl»A^&n*ifctt#) CDJ: die, £ 

tt*«ft*rRii3ia*icftyK*tfcfflsij«a («xtf. 2 a 
»coaa) £8*i&-f£<b, e»jaafBizt***LfcEa» 

T\ t/w^O. 1 5T?fc5Wti§ 0 MIC. s/w 

<o. «aiaafi*<ia*i:«:y. aa^&tt 

&±<DZtfrt> % t/w^0. 1 SttVIOs/ 

wi>o. 5-efc4!»a*<ft*. ^fc. ±^a>^a>«fto 

flE«*T-*ffifflLTtiattl4««»t?fty % 01 4 



(8) 



- 1 9 2 5 1 3 



(a) IZiftLtz t , w, s<Dmm*&t>Z>t£l\ 

[0047] ia-t. i&ttmmz&mLxx&wom&m 

[0 0 4 8] 

[0i ] *«9i(D-f >*vx?/ h^»> Ko>«KS*-r» 

[0 3] *&I8<7M>* vxy K0>— S6Jfi«t* 

[0 4] ^(D'f^vi^ KO>te(O^S£0iJ£ 
- [05] **W<B-f vxy KOSlZteODUffl 
[06] 2 ttOEii?-^St4l2l3 0M v?x K 
[07] 2&<7>E®S^£*rr&0 4aK>* vxy h 
[08] 2tt(DEiSTSSt"5@5 0^>^yi7 h 

^ K(c»j6-r*sii6«**-r»aia-eft*. 

[0 9] 05(DY>^VX7h^7 K0£»£ffi0y<Dtt 



[010] 2ttCDffm^**-r^0 9a)-l'>^ zsjlv 

Kiz»«-r*s8jt«**r»aBT** 0 
[0i i] -o^vx7 Kosii^^tiar* 

[012] (a), (b) (i2tfca>EH^^*^-r^^ 
[01 3] E«70)l»«fll^: □ ^ >l«i*S«t 

[01 4] (a) , (b) \tm%m&£zi=E^mmt<D 
mm (t) . fl&4«&0>« (w) % atffl»j««ffisa> 

ran (s) a>IB«*KWr«0-Cfc* o 
[»^<DK^] 

1 1 a, 4 1 a-E«*mjf 

lib, 4 1 b 

12, 4 2-a*>ti 

1 3, 4 3-flj3Utt« 

1 4, 4 4— Ktttt 

1 5, 4 5- -£H^U— h 

1 6, 4 6-^>^^A?L 

2 0, 5 0-E*S« 
2 1, 5 1 -KJlW. 

22, 5 2--r>^«ie» 

2 3, 5 3 "Y>^^iiSS 

3 0"-/X;Uffi 

3 1 -;Xji/ 

6 i , e 2"-r>*0M6tt*r 



[01 ] 



[02] 



[03] 



(9) 



8 - 19 2 5 13 



[0 4] [H5] [m 6] 





(10) 



ft&IWS — 19 2 5 13 




[Ell 4] 
(a) 




5/W 



(b) 
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